Our aim in this work is to study the existence and the attractivity of solutions for a system of delay partial integro-differential equations of fractional order. We use the Schauder fixed point theorem for the existence of solutions, and we prove that all solutions are locally asymptotically stable.
Introduction
Fractional calculus is a generalization of the ordinary differentiation and integration to arbitrary non-integer order. The subject is as old as the differential calculus and it has been developed up to nowadays (see Kilbas et al. [1] , Hilfer [2] ). Fractional differential and integral equations have recently been applied in various areas of Engineering, Mathematics, Physics and Bio-engineering and so on. There has been a significant development in ordinary and partial fractional differential and integral equations in recent years; see the monographs of Baleanu et al. [3] , Hilfer [2] , Kilbas et al. [1] , Lakshmikantham et al. [4] , Podlubny [5] , and the articles by Abbas et al. [6] [7] [8] , Vityuk and Golushkov [9] . Recently interesting results of the stability of the solutions of various classes of integral equations of fractional order have obtained by Banaś et al. [10, 11] , Darwish et al. [12] , Dhage [13, 14] and the references therein.
In this article, we established sufficient conditions for the existence and the attractivity of solutions of the following system of delay integro-differential equations of fractional order of the form 
Where 
Preliminaries
In the following, we present briefly notations, definitions, and preliminary facts which are used throughout this article. By 
Analogously, we define the integral
The left-sided mixed Riemann-Liouville integral of order r of u is defined by
In particular,
where s = (1, 1). For instance, I r θ u exists for all r 1 ,
.
, the mixed second order partial derivative. 
Let ∅ ≠ Ω ⊂ BC, and let G : Ω Ω, and consider the solutions of equation
Inspired by the definition of the attractivity of solutions of integral equations (see for instance [10] ), we introduce the following concept of attractivity of solutions for Equation (4). Definition 2.6 Solutions of Equation (4) are locally attractive if there exists a ball B (u 0 , h) in the space BC such that, for arbitrary solutions v = v(t, x) and w = w(t, x) of Equation (4) 
When the limit (5) is uniform with respect to B(u 0 , h) ∩ Ω, solutions of Equation (4) are said to be uniformly locally attractive (or equivalently that solutions of (4) are asymptotically stable). 
Main results
Let us start by defining what we mean by a solution of the problem (1)-(3).
Definition 3.1 A function u BC is said to be a solution of (1)- (3) if u satisfies Equation
(1) on J, Equation (2) onJand condition (3) is satisfied.
if and only if u(t, x) satisfies From (H), we infer that p * i ; i = 0, . . . , m are finite. Let us define the operator N such that, for any u BC, 
and for (t, x) ∈J we have
Thus,
Hence, N(u) BC. This proves that the operator N maps BC into itself. By Lemma 3.2, the problem of finding the solutions of the problem (1)-(3) is reduced to finding the solutions of the operator equation N(u)= u. Equation (7) yields that N transforms the ball B h := B(0, h) into itself. We shall show that N : B h B h satisfies the assumptions of Schauder's fixed point theorem [17] . The proof will be given in several steps and cases.
Step 1: N is continuous. Let {u n } n N be a sequence such that u n u in B h . Then, for each (t, (8), we get
Since u n u as n ∞ and t ∞, then (9) gives
Step 2: N(B h ) is uniformly bounded. This is clear since N(B h ) ⊂ B h and B h is bounded.
Step 3:
, t 1 <t 2 , x 1 <x 2 and let u B h . Thus we have 
From continuity of , p i ; i = 0,...,m and as t 1 t 2 and x 1 x 2 , the right-hand side of the above inequality tends to zero. The equicontinuity for the cases t 1 <t 2 < 0, x 1 <x 2 < 0 and t 1 ≤ 0 ≤ t 2 , x 1 ≤ 0 ≤ x 2 is obvious.
Step 4:
Thus, for each x [0, b], we get
Hence,
As a consequence of Steps 1-4 together with the Lemma 2.7, we can conclude that N : B h B h is continuous and compact. From an application of Schauder's theorem [17] , we deduce that N has a fixed point u which is a solution of the problem (1)-(3) . Now we investigate the uniform local attractivity for solutions of problem (1)-(3). Let us assume that u 0 is a solution of problem (1)-(3) with the conditions of this theorem. Consider the ball B(u 0 , h*), where 
